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株 M1 抵抗噬菌体感染的关键机制。 后，利用比较蛋白质组学方法，对野生型

















































Obtaining resistance to phages is often accompanied by a decrease in the 
competitive ability of the bacterial cell, thus the trade-off between resistance and 
competitiveness can allow the stable coexistence of sensitive and resistant bacteria, 
and modify the microbial community composition. Furthermore, as a result of 
mesoscale eddy perturbations in the ocean, deep-water was brought up, causing a shift 
in the microbial community structure and function. In this paper, we applied 
proteomic techniques to investigate the phage resistance mechanisms of R. 
denitrificans OCh114, and the response of microbial community structure and 
function to a cold-core cyclonic eddy in the South China Sea.  
We isolated a mutant strain (M1) of R. denitrificans OCh114, which is resistant 
to the roseophage RDJLΦ1 that infects the wild type OCh114. Here, we investigate 
the potential mechanisms supporting phage resistance of M1. Our results excluded the 
possibilities of several phage resistance mechanisms, including abortive infection, 
lysogeny, and the clustered regularly interspaced short palindromic repeats (CRISPRs) 
related mechanism. Adsorption kinetics assays revealed that adsorption inhibition 
might be a potential cause for the phage resistance of M1. Comparative proteomic 
analysis of M1 and OCh114 revealed significant changes in the membrane protein 
compliment of these bacteria. Five membrane proteins with important biological 
functions were significantly down-regulated in the phage-resistant M1. Meanwhile, 
several outer membrane porins with different modifications and an OmpA family 
domain protein were markedly up-regulated. We hypothesize that the down-regulated 
membrane proteins in M1 may serve as the potential phage receptors, whose absence 
prevented the adsorption of phage RDJLΦ1 to host cells and subsequent infection. 
This study contributes to our knowledge about the interactions between bacteria and 
phages in marine system. 















and function to mesoscale eddy, we performed measurements of bacterial diversity 
and community function in a cold-core cyclonic eddy and the Southeast Asia 
Time-Series Study station sampled in the South China Sea in summer of 2007. 
Comparing the protein profiles of the four microbial communities from the surface 
and the chlorophyll maximum layers of the two sites, significant differences were 
found. Notably, in the surface water of the cyclonic eddy, the TonB system 
biopolymer transport component and the nitrogen regulatory protein P-II appeared, we 
surmised that iron supplied from the surface via eddy pumping activated bacterial 
uptake of iron within cyclonic eddies and the microbial nitrogen metabolism was very 
active in this environment. In addition, at the chlorophyll maximum layer of the 
cyclonic eddy, the immunogenic protein related to transporting substrates were found, 
it suggested that the total amount of nutrients was supplied by eddy-induced 
upwelling. This work constitutes the first application of metaproteomics to the study 
of the response of microbial communities to mesoscale eddy perturbation. As a result, 
it provides a new research strategy for studying environmental microbes. 
 
Keywords: proteomic techniques; Roseobacter denitrificans OCh114; phage 


































图 1-1 病毒生命循环方式（引自 Weinbauer, 2004） 



























溶菌周期，产生并释放子代噬菌体（Sturino et al., 2006）。溶源性噬菌体在贫营养海
洋环境中更具生存优势，原因在于营养物质的缺乏致使细菌丰度降低，不能满足







































代噬菌体的 大释放量（Abedon, 1989）。 
1.1.2 海洋细菌抵抗噬菌体感染机制的研究概况 














Monteville 等人（1994）发现 30 °C 时噬菌体 DNA 注入的速度极快，而在 4 °C 的
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